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1 

«±fc#*Sn*l'^#iBB©*©*tt^lRlfc»5 2 
t3©X h7-f'^ROS i 02 filiates i NR£Br£ffl 
B*ffittTSV»fc¥ffK»*L. Jl©tt«T±E¥*# 

T, 

.±E*flflHt©¥*4MoA. tommzmmm^c 
* n t £»® t -r !f ©«£#&. 

[ff&S 2 ] M&H 1 lc|E*a>¥*ft: U— !f ©«jfc£ 
±E£JH*i5©¥SI#«©l>3, ±E*ttl§©T>SrK:ER 

S i 02 IBSfcttS I Ngtft9rSMIBSS»tTav»t¥ 
fffc»J«U £©*£, ±E*MW*S*±fc:*&<£%>« 
ft«££tr£Jf#§jt©¥ig#Jf£. #$&JRM«i/fcg& 
CfcOxe^^ufcftbT. ±E«ttJl©±EU-- 
tf#SSWBttffi©lifffci*<. ±EV- 1f^SSrta5 

<*»©»»«»< jg^r z^mft v— # ©sii^feicfe 

[•**43 b^bsce*©**^^©*** 
±E£JB«ifi©¥3W*B©rt, ±EBttB©T«fcE» 

[R#B5] ¥*#£«±fc»ttJl£-&tf£R«jfi© 
±ESttBtt, -tOW- tfAfi««S#£©JIJ*^ff 

n. 

±EBtt*©T«fci»an*Btt. Js-fcBjwcja* 
snr^a c t s*«tr*iMi«: if. 

^sns^wi:, tsw— tf^iS8g©3t©»«* 

lAlfc»3.2:3©;*h7-f :/tt©S J 02 BSSfcliS i N 
BtftBf)felllBi*SW'TSV»KWfK»*b. -©»> ± 

8a¥*#*s±fcettJift^tr#ji«jfi© i i s «#Ji*, 



(2) #M¥6- 1 9 6 8 09 

2 

**^JSa«^fi«feC«fcDXt!^5/*^;K$SUT. ± 
E¥*#a&*-k©±E2"3©Xh5-'r:7W©S i 02 M 

U ±E¥«#S«±©JtES i 02 &£fcttS i NK 

*3iaawBft*««:w-if©aBfi*a5K*v»T. 

±E#!8Sj§©¥S#Ji©rt. ^©JIrtlCjIJPg££i; 
a*fc<fcV»Bfc, H^X^+^-^-KT^ST 

MMUI 7 ] 6 fctB*©¥«*V~ If ©fii§# 

±E*»*ifi©¥«fl«©l'3. ±ESttJi©T*fcB« 
2n-5H£. JS?PXh!^^->- ; E-HTXtr^>'+-> 

^ /www « c t tir i/-if ©$9j§# 

[»JR3I8J ¥Bfl**Lh©-r>Er©«©l/-- tf#Jggg 
rtUt»5 2^©Xh5-fytt©S 1 02 RSfcttS i N • 
*±fcettB*£&*B«ifi©¥^Bftxe**3^ 

±ESttl©T*KBJl*n«JB38«, *S-fcBfffc»* 

-f FR©±B*ll«r*- : PttfcjS»U&«, Rtttf-f HJB 

±B¥*#B*±©±B¥B#S«±C#J*an*U- 
lf#»B©««ffiRfc*»6-r*-#©««K. BP— tf 
*aS©3t©««*WlC»3 2-p©^h9-f^tt©S i 
02 K^fcttS i NH*Bf)eHIIiftffi»TSt»fc¥ff fc 
*«U Z, ©ttttT?±E¥aW««±fc±B"F* 7 y H 
M, ffitt®, KB£#«£RB«Bftifefc«fc 

40 1 0 ] 9 KE«©»*»Si!*J»#: k 

— !f©«aD6rftK*^T, 
±BT^5y KltSttJi*. KT-lx 

v— «f©«im 

tr*Ji«IJ6©#«#:Ji©-*©«©8fJfe«»K:*«&X 

#H©«©«***BiBiB«tr«^-yx-^3*yfe 
>h^-f*-H©«fc5FttlC*V»T. 
50 ¥*tt£tt±©tt¥*fl^±£Jgj£an«#Sig©ft 
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3 

*>o xm £g£ ©x h 7*©«*ttA««£»jaM- 

[W#JS12] l)BiOX-^-*S*yfe 
>h^-f*-P©»toHSK:*^T. 

±iex K7-fy«©mfftax<!B«s, ±e*$#s©± 

IE20©Xh7'f^tt©S 102 mttltS INKTtt 

tf#B«Bfi©¥«#Ji ©-#©«»©B>r5£i5l5# Icm&SttA 

■#Ji©tt©«l*ft**Bi«tLTa«X-^-A'5* 

±Efttt!«, ±E^«ft:ST«I^Sn-l>^liS©^© 
fflltlir«#**W*>K**y:/li:. KfflltffltSSt© 
&JSffiffltft/hS V»/t> y ^fc»rtsn. ±E*iK 

ax****. ±b*#v»a> v zfom&mnzm 
ran] m&mi 3\zmm<Dx-K-)i^*v 

±E*«ftA«W©-»&«±e*3 WO y 7© 

[^©PSHfciKW] 
[0 0 0 1] 

[i££l±©fiJffl#iH £©fg9itt. *MMBfc5Vt-fXR 

- Hfc*»*¥*#«fiH©«**a!©*AKH-r*"b 
©T?ifc5. 
[0 0 0 2] 

[£*©&*] ¥$#£8i±©j3i£®«*S i 02 R* 
S i NKT«V>, £©^T¥*#Ji**ltoJliMlrt 

->*;WSSU S i 02 K (SfcttS i N«) ±fc«» 

snsi»#xiis 1 02 Ri-msifc-e-r. s 1 02 

R (SfcttS INK) ±£ffiHLT¥g#8«#Btti-r 
*«#fcfM»U ¥«**ffi±-PSa^ LTX feT* 



(3).. #M¥6- 1 9 6 8 0 9 

VjMtJtTfc. *UT, £©±3fcttltfc.fcD, 
• S«±©S 1 02 M*S i Ng|CifiV>tt«t(tnfcft« 

C t 6 . Jfcfi-T * ff ten > F¥ * y 7©Sfc s 

«w««»*an*ct«««6nTt»*. 0**0. ±e 

«&' BPS, *«±ICfiEfi$-&-5¥«frS©l^«a^ 

i0 [ 0 0 0 3] m 1 2 tt, ±B©»ttft*|ffibTS 1 02 
R#GaAsS«±lCA 1 GaAsIWtfGaAsI 
£ X fcf * * is f JUftft 3 flfc* II B363-263787 

^«ic«*nfca6*©¥»#v- j !f©«ii*^-r»» 
*»8HTNfco, 0*Attxtf*->**;i/jfcB&©ttiB£ 

i:WK»tfi4n&X K9<^R©25CDS i 02 IS 9 
©Wfcl*a**U;fcrtftl/fc*#, BPS, V-ttv-J 
©rtfflt*-5«»SflXDtBUT*L/TVi*. 0tC*s^ , 
T. ItiGaAsStg. 2ttAlx Gal-x Asy^y 
■20 FJI (0<x<l) » 3a, 3btSAlz Gal-z As 
fittl (0<z<l, x>z) . 4«Alx Gal-x A 
sy-yyFH (0<x<l) , 5ttGaAs3>*y-F 
H, 9«S 1 02 BIT?**. £©0#"E>#fr£<fc3fc» 
U— !f?9 7M*fc AfibfcA lzG a 1-z Asgfil 
3 b omnifiV— ^©S8i®f*jSlr«ft.L&A lz 
Gal-z A8jSttJ13a©-t*iJ:D»<!ftt>T^*Ci 

[0 0 0 4] ai3lt 012 U~1f* 
fWr*RE;jan*S 102 i#GaAsSSSSt^ 
50 «0T?SO. Ht*V»T. 10liSiO2g9Tfttn 
ftG a A s Sffi 1 ^ffi©X h 7<i 

[0 0 0 5] sitxig^iftM-rs. ai 3i^-r 

«fc 5 IC S i 02 m 9 «SS©P*SM#)fiS(^+*X h y 

2 ISMGaAsS«±fc«JEE^r«^JRmffl**»Sffl^ 
T. A 1 GaAsJffcitfGaAsiafcJ&gSttSi, 
±KEbfc«t3(C. GaAs*«l^BtobT^5fiS^lC 
fiAlGaAs, GaAs*^fit5*5, S i 02 R9 

>©N. GaAsaffil^B»CjSS«*&SnS'b©tt, 
■€-©S*^»LT, Xtr^+">^;K£*T?>*^ Ga 
AslIliOS i 02 m9&m\ZtM&2t\Z>h , )* ; ? 

fiS i 02 R9±fcX£?*->*JW&ft-trf, G a A s 

->^^S-r-5. ^©fc». S i 02 *9jJ»6+»fclB 
nfcGaAslfilSIiOt., S102R9*^t>-T 
*WcginfcGaAsS«l*ffi» IPS. Xh5'T^S81 
50 0SH©65*tXfcf:?*->WVl£ftlCl?-rf&#'J£A 
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5 

(Ga) , 7)IS.=.V& (Al) , (As.) ©fi*< 
£<fcrj, Z.ft\Z&-DT&&&mm<tS.Z. *LT, 

[0 0 0 6] ^©^^l^— lf©Sttl©jP^ 

fc^f*. U— if©i§iai*l!i^, *&©£-?«, Stt 
H©lJP£»<^S#a*£?iJT<6*. -z>£0, A 1 G a 
As»m &£WiA 1 Ga I nP«tm£fflV>&¥ 

ffl#iST!8M3ftT»»U ffi«il©SSffi«rt» Catastr 
ophic Optical Damage (ETF, COD^I". ) £P¥l£ 

JintcttLT. Sgfflifi#T©?SttJg©B 
W£0. 0 3 MmSSlr»<-r^rilcJ:t)> Sttl^ 

»SnTV»S. U-1f©3fifiBHM«tt. SttJB 

ojwpitJ:oT**<»fcu mftft&mommzo. 
i ummm\zLrz9!ftz%mwmmmmmzttz. ceo 

fc«2>. 0. 0 3 <tmgflEfc*< 

SH««*39»±#UTUS5. ft^T. H©J;5fc&>&> 

.0. 0 3|im8*fc*<U ?y7rt«Ttt0. lfim 

N.' *SHtfifi©*§ttB©@»£0. 1 «m*>e. 0, 0 3 30 
um\zB<TZZ.£lz£Q, S»lf-^©g5-&lcSiIift 
^lRl©¥ffi^ft«4 0° jfc&16' 8»C*<&D, ft 

[0 0 0 7] — gl4«, 77-1\AvWD, OT 
DR (Optical Tine-Domain Ref lectometry ) ©3tfriM 
ftWCtoXM^ LAN (Local Area Network) ©#8g 

— F SLDi»t. ) ©-fl*?&*#BiB!Sa 

BSLD©*jfi*STHT?*D, El 4(a) «-€-©»rffi 
«AH. El 1 4 (b) tt*0±ifi*SCHT**. HC*W 40 
T, 1 0 HiniGaAsSfi. 1 0 2ttA ltt&fttf 
0. 4 8 OnlA lGaAsi>57 FH. 10 3SA1 
SSfiUfc^O. 0 5©A 1 GaAsgftS. 104SA1 
«J*Jfc**0. 48ff)PiAl GaAs?7"; F», 10 
5BnlGaAs+tf/E 1 0 6tenfl!imffi. 10 
7 tt P «*«. 1 0 8 tt Z n SS* P (Sljgft 
«) , 10 9 tt#aAffi« , 1 1 11419 

«a®. 112 tt^*sET*s. 

[0 0 0 8] *K»#C3lr»TRWr*. ZnttftPS 
SI10 8 *J*«ttA**T* 9 . tt Z n ttffi P Mm® 50 



196809 

5 

1 0 8IC««t*taASn*t, ttZnt£«P^ffi«l 0 
8WBiB««tftO, te©*«##®rie««£&*. * 
LT, ©ig<S«l 0 *SS§©^«ffil 1 2 

cw>9Tfiit**tt, #a®««i o 9zmmtz 
mfcWRsn. mhi 1 2TK»*nTae««i o 

-l«lCJ:**««««l«an. U— ^gSTS 
[0 0 0 9] 

[f6W*»*»l/J:3.tJ:*IHffl 01 2\ZmV1ttt&<D 
Jgffi#lCS 1 02 ||9£jMglfcWre. 

cticio, #ens¥«#Ji+©ffittJi3©jijp*t, 

TU*5. «*.«. ??:/««?©»«■ 3 ©*flfc5S 
0. Um, JSffl(*jS-C®ette©lff*»0. 0 3 
K&*«fc3&*fr"ej«ft-r*i. T£5s/F«2tt, 
yT'l'jaSTOllJPj&tl. 5 /xm, SgffitfiST©JlJiW 

o. 4 5/ i mi:SD, 

[0 0 10] 01 4tC^L^^©7>-/1-;PS 

^icKWT^-r, iHfwiT. T'n-Haaww^ 

H;p©'l@li«ttB©ifflfiKlc«kr)T«l®an5&a6. 

[ooii] c©igwtt±tB©«k5^raH^s»^r5 
^©ic/«tanfefe©T?, »«±K^ans¥*#s«t i 

[0 0 12] Hit, C©^BJ©flfi©BWlS, ±iH©«fc3 
^ffi^WlCS 1 NR. Si 02 K«»&L-fc¥W#£«- 

[0 0 13] MIC. d©^^©te©BW14. i!Sm*^(C 
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[0014] 

b— !fRl«-©«ft*tttt. -£©«®tS i 02 B£$& 

#J8 S *M*IMM§ftfttfclC J: tll^y+t frgL&T 

2\ If-fBxbfrJ'+i'— (Atomic Layer Epitaxy) 

H CB"F.-A"LE*-F£*t-. ) TfrK *-©Eftt 

**oiii»jtf^jj(tjB*UT««an*a«oj*ftt- f 

T?ff 5 «fc 5 t bfc *>©T&-5o 
[0 0 15] St. ©««£##*¥*# V-tfRtf 
*©WfcErt6B. ^JB©»&±e«a&R£ffi££& 
.©a«©J*fi*-F-Cj*fiU «ttJB©T*fcERSn 
*l«#«*llft«*«tt<!)ALE*-H-Cl«ftir-5± 

•3 tb& &©-?£*. 

[0 0 1 6] St. £©«9ifc>&»*»*DFBk--!ffttf 
*OttS*ftl4, SttJf ±t^£*l*3fc;*M HBO* 

©Tfc*. 

. [0 0 17] li:, ;:©Jg!li£**&^Mtt¥tt# 

»J*Sn*«<DUfJt*»fcS 1 02 S i NK 

IS. «tt»OT3ErfcE«-r*3t3tf-f FS©«*fc. 

■f FB*»<tt©JB©J«&*, #«&K&ffiricg8;©S 
#©*££*- Hrfr3 <fc 3 t L&fcOT*5. 
[0 0 1 8] St, C©»Wfc*»**SLDRlW-©« 

ig^fett, *«#ra±©tt?*fl«K.hic»ft3n& 
#Mm<D&%&mm<Dffifemmzs 1 02 k&swis i 

P*t»^Cl. AIM WflO £ * S vvt > F* * s» 7t 
b. C©/t> » < fco fc«£18ltf>©± 

•*fc*«ttAfi*. BPS. Bfi«**«WW*J:3Kb 
fct>©"ca*. 
[0019] 

[MB] EOjMlfcfcHTtt. -t©JBrtfcJBJMS*:3** 
fcVJHOjSfiS, afir©fc«&R&ffi8STjfcBU *© 

*ft©ALE*-P"Cj«ft-r**»6, ¥3J#S«±tX 



(5) #M¥6-1 9 680 9 

K^*->v;H«fir *'¥##■© "5*.. Bra©ff©»C 

[0020] st, coawfcawctt. ettitu? 
n-r, u— !fbr.-A©a*-t>ji*©ii*ft»ji:"r«ct 

[0 0 2 1] St, £©5£9It:6^Ttt. DFBb-lf. 
©#2H F«©*fcjlJPg*£i;Stf. 3t#f HlfiW 

10 ©H«is-ajijpt»jar*j:5Kbfc*6. fitter 
R*±t»**nr». u-ift-A©2*^a*©ii* 

S&lt-rs b*>1>. XjtT'fFKDliei 

B»f*TiettJi©iB(i*ntn*tt*6 

«tt**Jrar*ft£H*r»*£ ©»****»<♦ 
-f FS©SJ|t©»V^T»a. B*rtt?fclBSl©KII 
«»«n*ilt*6SttHS«»-ra3ttlHWr»?t©ls' 
MBWKfcftfc*. 3feff-f FB©«HP*«W*«» 
SMS-T-S^ttiD, V- !f^s/^C3©3t§ft«»*S: 

^ [0 0 2 2] St, ^©5fiWK*HTtt. ftg§338tf¥ 
$#b— ifofttf-f PJiftJ&-fc«tffc'JMrr**fc 
©, ¥t&fcb— !f&%XII«&©tt6*©IUt«iKtt 

u «wg^«Ban«3t©is^a**/h*<T*«. 

[0 0 2 3] Sfc,-C©«Wfc*V»Ttt. SLDCffitt 
irtt. /X>F**y^©«»»fc*€rt»«»t*a^ 

©/t>F^f*s»^fcBfi«Wl©*n±D**< , r*'!:i: 
J9fp#. #»fifMfc*tt*3£©*B#*#<fcoT. 

5. 

[0 024] 

[HUM MM1. 0 3(1 c©9M0ftl-O*IIM 
ICJ:**«(*:i'— !f©«IJ6*w"r»*««HTr»D, ■ 
«fAttXK^^*VJHaft«©tt»**U B*Btt, 
2O0S i 02 K9Tft*n&»KSHlC*ftUfc« 
BPS. U— !f^-y!/©rt***LT«r>*. EltffelA 
T. HI 2fcW-ff*ttW-*fctt*3**«£*jR 
b, 2attAli Gal-x As^5yHi (0<x< 
« 1), 4afiAlx Gal-x As*5yFIB, 5a«G 
aAs3>^M, 30a, 3 0 bteA 1 z G al-z 
As&tl (0<z<l, z<x) "CabS. H«»6»«» 

jsfibfc^tte 3 0 b*t, u— tt-yjnwmmx&L 

<tS©@, BP^. f77HI2a, 4ai3>?^M5 

[0025] ^t, ttftig€R«rr*. *-r. aa© 

50 *«^J8flffiAS&2:ALE^-F©^rM&JHMiAfi 
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9 

Wt. ) tAs<DMmtflZT)V>'> (AsH3) tifl 

«t 0 G a t A s *<G a A s »«±(C|SlNrlCitWLTi!ga 
dcfttfjtfrfS. ALEt-H©#*K&JS&lSfiS 
fifet?tt. HUC^fJ;5IC> TMG, H2 , A s H3 

t G a ®^*^SIC 1 ®=tm-3~l GaAsl«lal:^ 

£KAsH3 *<&IS£nT, GaAslSla± 
fcAs»^#HK?Jifc*ttf»Lfc«, H2 £«&LT 
S£l a#iatcS#-r^AsH3 £i££JftfiU r© 
TMG£«S&T-S<!:, JfelCAsIS^*tK#LT^ 

a-nfc a s m?<D-mi-m±\z. g a *<&#ltg a © 

[0 0 2 6] CiT, GaAsMl a©-«5lrS i O 20 

2 iSfcBS i Nl*«$m^5iMt G a A s 
#BajbT^£SB#t;:«G aH^ StfA s WW-M^ 
■-f^SSfclMW***, S i 02 !&$.tcUS 1 N&± 
fc»Gaj^, As GaAtfgfflL 

&, GaA8«»»Hll/TV»*«»Ttt,- S i 02 R£fc 

-II^11*o^*tiiAy-Z?Vi<fc*. S 1 02 KSfctt 

s i K&<Di&8tmtitz®ft-vdi.&-?zm&m\zmmm 
VtLk*&im#;i. sp^. tmg, a s h3 

CO 0 2 7] ±EH3fc*b&**M«©*«#l/— !f 
©KittCifefcoTti. 01 4»C*Lfc«£*t^«©S i 
02I9MGaAsSSl±t:, Sfcl*, ALEt-h'© 
ff«teK«*jatft8t«fc t>T* 5* HI 2 aS^at* 
ftttftStt. H©&, a*©&JR*raAfttt££0!gtt 
■ 30a (ffilf&ff) ,3 0b (U-lfAff) *W*-T 

5. c©s#©^js»*a^s^Ttt, mmhit&oiz, 

S i 02 «9CffiV»»»i(infc«»tT, 5J£IC?4 40 

©SJP. W£.-flNUS 0 a©JWP*U*<fcD. 

3 0 b©JDP#JP<fc*. -5-LT, C©&, ALEt- 
F©*«£M*«J«JHSEJ:0J:*?yHJi4a. 3> 
**HS5a£*i!ill&Et-S. 

[0 0 2 8] COJ:5lCa(^ai«©**#U— !fO«B 
XSTtt, Tf 5vFJB2a*ALE*-F©5«£«l 

(3 0 b) sa#©^*ft«j«fij*fc«fcOiieft*fiUT 

7£ttJg3 0a (3 0b) S¥Sffi±fcBfS© 50 



#SJ¥6-1 9 6 8 09 

HffgsteoTjMrt-ac&atTr*, fit!3 0a, 3 

fc> B5yKi4a, n>^i? HJI5 a«Bft£JIJP 

^#©¥attt>«n> ««©*ft*©*x8*. m 

[0 0 2 9] SS. ±GXllMTtt. -t*5v HI 4 a, 
3^^M5a&ALEt-KTT?MSt£*t, Z. 

n$\mft<D&m&m&&mz£K>f&&-i<it-c<b, u- 
[0030] ^je^ 2 . ±bjb i <Dmmm-c\m&m 3 

0a, 3 0b£AlGaAsI-lTfflSWcAt, d© 
&£!■». B«©*a£SWttBJfcftisfcJ: DGaAsl 
£A 1 GaAsg£^SIC®J^U/5:A IGaAsJiO* 

frmmvmmmz'ovz z. twvs, ±ibjb 1 omm 
#as^#F^©ij?^»<^srt^e» effftui 

ffittiE©A*>H*^y:7W<#<fcoT, V-rftm? 
MRSMMten. *©»*, JMMMt,' COD©Bfrit 
[0 0 3 1] 5IJSW3. 04tt, r©55W©®3©*JS 

«fc ± is-ww&xn s^-r is 

SiJ©8rS&«i0T;15£. Hfc*t»T, ll«InPi 
«. 1 2HI nGaAs PytiJ-i H». 1 3ttl nGa 
As/I nGaAsP*a«f#F«tt», u'tiln 
P±*?y HI. 1 9tt®UNMr, 2 0IJS1 N2 BIT 
ft*. N. 0 4(a) C4slt« I nPMl 1 ±©0*f» 
^ 1 9, S i N2 H2 p*t**anTV»***9t*«# 

u-if!9»»<«*n**«Tf*D. ?w©<sifc^<«$nT 

[0032] m 5 «, E4 fcs-r«fcn»fcttT»B3 
nfc^^sS8§gft¥^ft if ©flijis^-r^ffi^ssT 

SgB^S^U, 15BInGaAsP*tym 16 

(i%xnaffi««. i 7tt**#w— »fffl«, i8» 
[0033] £tT. K&ie&gttw-rs. ftr. E4 

(a) fC^f«t5K. I nPMl 1±©¥»#U— tf* 

»i«T'<*««©-«Kiaiff»^i 9t»«u ic, 

KBfflftTi 9*S5tJ±5JCS i N2 B82 0 fcflMW 
■«. ^tC. 04(b) fc^"TJ:5lC. InGaAsPM 
■f HI 1 2 SALEt- F©*4lftMjM§j£ft&lcJ: 0 

¥a«ciiss^fib. r©^, a^©*si4!«mffi^*s 

IC <k D I nGaAs/I nGaAs P*ajtP#F«tt 
113, I nV±99y H»l 4ft»ft*fi-r*. *l/ 
T. ^©^, I n P±^9y HS 1 4 ±© I nGaAs 
P*t'^I£ALEt- H©««^HftffiAfi£K»£ 
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(7) 

11 

»lnGaAsP*t"^115a, +f 
<B!©I nGaAsP+v^Il 5b±lC«tfil 6, 1 
l*MfcTZ>t, S5l:itInGaAs/InGaA 
s PMft^FfittJIl 3 

#U~!f*]W*<»J*3ft. I/— tffiJ®^fiST#^« 

ttffl 1 3 ©;t> H^f y :/«k d t>jfcxnaMifi!}#fiS7 

#FMf 1 3 ©/1>F**»/ <fc 0 fc, 3«E 

[0 0 3 4] i©<fc5{C*^J6«©3t3?PIS#^iS#U 
— !f ©ItaiSTtt, I n G a A s P3fctf-f FJI 1 2 * 

I n G a A s / I n G a A s P£«*^#FiSttl 1 
3, I nP±*?y FP1 4*a««?*«*JiJMBJa* 

nGaAsPJfctf'f K*l 2©fiMW9tt, InPStgl 
1±©S 1 N2 K2 0 CSVMM&lltl&MrcoAft 
«flEtt»i:*t)61". KI nGaAsP**^ H«l 2 a? 
tt*©JirtfcflJP2fc£r*::i&<¥ffifcjSSU I 
nGaAs/I nGaAs P£fi§^#F«ttJI 1 3, 
I n P±0 9y PI 1 4 ©jsfcg&tt, S1O2I20I: 
ffi S.i 02 K2 0»&«n^««J:0Afia[ 

«a*»<feD. rne.©Stt«IB18§fflI-p»<, 

. I/— IfTH:. SBU^O^NMWiOiSa 
PS 1 2 CbHJHfaPJMten. Sttl 1 3j&tR«±fc 5(7 

[0 0 3 5] 07tt, Z.<D&WOm4<D9m 

WIC«t*^*»affl¥*#V— !f DFBU-if 

HiGaAs a«. 2 2 liA 1 G a A s 9 y v FJg, 2 
3«A 1 GaAslSti. 2 4ttA 1 G a A sSfctf-f P 
JR. 2 5ttGaAs3^?H, 2 6tt[3#rte^ 2 
7 tt&SWn-TV >ysn&W— tfUHWIffl, 2 8 tt 
KK»*3— tV >;/Sn*:gBT<&S. ft, ±I2A 1 
G a A s PS 2 4 ttU— !f tiJStigffi 2 7 flUTIS 

<, *ffi2 8ffi3-T?JS<JI^;*nT^*. 
[0 0 3 6] C©DFBV— tffct, GaAslS2lJ: 

I4l:/TtfcGaAslfil liI^«ICLT2^©^P 50 



#B8¥6 - 1 9 6 8 0 9 

y-i^KOS 1 02 l£££fi3g©#©$8D*filCi&c>T 
ttTSWrWrlC^figUm KG a A s 
S«2 l±^ALE^-P©**I^K^ffi^StelCj;D 
AlGaAs^7-yHI22, AlGaAsgttl23 

fiSICiD. A,lGaAs^'fHl2 4«U d 
©&> ALEt-PW^^mffi^fiSlCkOGaA 
sa^? PI 2 5 £i%-fcJi;pt;:JBj6£b;fc *>©■?& 

[0 0 3 7] 0 8 ttft&©D F B V— !f ©«jg£ 

*T0rffi0Ti& 9. Htcfc^T, B7t^-ff^«l^- 
*fctt*B^-r^>S8»?&^U £©ft*©DFBU— if 
GaAsM2 l±lC±R©«£5fcS i 02 Bt£J§5 
rt**ilfc&<:, 6!£T£a#©>fr«&SaffijSfifc 

it<to^^t&t>©T?, *«»*n*n^-AiiWfc». 

jssnt^s. ft, HBKDFBU— !fCte. SftJPrt 
£ fcfcf S 36 £ Etffc^ t ©*3-&©3SS K «fc o T k— tf 
^'y^rt©3t©3ME»**qEfl:r*. -tUT. fctfct 
-^©^S**IS)Kflr, tftff&KKStSMcn— tV >^ 

[0 0 3 8] ±m®£.?\ZLTMl&Zntt$mm<?>D 
F B if -Ctt. ftji-i FJf 2 4 ©Jf JP;WPV>ffB# 2 4 
aTlt ®ifrt&^2 6 tm&M2 3 ©W©KfB*«ginT 
■V>*©T#il3*M*f £©»£«»»<. ft*H HB2 
4©!J?©*V>ffi#2 4bTfi. E#M&^2 6£«tt@ 

2 3©m©Ell*»ifil»©T3tt0Jff«kFt©ll^«j43ji 

rf\mzmttZ>Z\t\ZtL%. fct, 3t^ P12 4© 
®JS©^b©S-&^*ISfi-r§Ct}cJ:D, V— V=f-y 
ZfPWKttl5*n-\Zt%Z\t1fiT!%< Wttftrti 

[0 0 3 9] ft. ±fBlfU~SM©gi£0!rm» SJSS 
S.Ott^^ii'&«ALE^-P©fi£SSff-pfc*^ ji# 
©i$fi ; t-PTSi£i: i ff^£E^=&ii5<-r?>c:ttc<fci3. r 

©SJ9SSOtt^^fi$ff5rifc-C#, MIJAL 
E*- PICi-SfSSlC^^SfcWCHIf^CSiSS 

[0 0 4 0] ^SSflai 5. 09«. C©^©m5©SIJS 
«SJC«tSSLD©$ffiii^TEIT*D. 09(a) tt»f 
ES£5$0> 0 9(b) tt±E«SiaT*S. 010 

\m 9 tt^ ofc s l D©®jgxgs^-riegij»fs0-e 

cne>©0lC*5V>T. 3 lKnfGaAsSSi, 

3 2ttA 1 mjE£tt**0 . 4 8©nlAlGaAs?77 
PI, 3 3ttGaAsHtA \&&\£ifiQ. 2 ©A 1 G 
aAsli^&5GaAs/A 1 GaAs#ltf#F 

3 41JA l«{£Jt*t0. 48©PlAlGaA 
s^7i/P®. 3 5ttniGaAs*r^B, 3 6« 
nfijmffi. 3 7«PlU«ffi. 3 8ttZni£«PS«tS 
(BfiflW . 3 9 tt'J v 4 0 ttS i 02 4 1 
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13 

«#©ffl»j8ffi, 4 2 4 3 (# 

BiBflHA) Ti&S. uut, GaAs/AlGaAs^ 
lif#FfittlOGaAs#Fl3 3 ati. *©JIW 
*«H+Ofi*Brt-Ctt««Af«ifcH:'<T«JfttCJ»<a: 

(a) K^-Tiifc; nf@Sffi3 l±|;s i 02 BlfcJBlifc 

1 02 R©BiJ6«»S|»*UT. 3fc©a»*iffiBl:*rrs 
&J8ffi«©BrJfc£#fc:, *92 0 0 umX3 0 0wm;g& 
OSMOS i 02.R4 0 £2 0 0 « m®.gO)fflffi1?< 

0 1 l>#ftl:»oTJ&£-r*. *l:Bl 0(b) 
*3C. nI?75/HI3 2, 3*S«?#F«ttJI 3 
3, P^7yKB3 4, StfnSGaA8+t?^i 
3 5*, :©ffii:#^JS»ffijfcgfci:<k9^jrrs. 

£©*. S i 02 &S4 Ot?#E*n&««BTtt, S i O 

2 14 0±fcW*U&E«W»*«S I 02 K4 0±*6 
nS!Sffi3 l«B*T«*LTl*ftfc*4-r*&*, S 

1 02 814 O<Dttfr>mAlctt<*&AM0HJMqs* 
Mt:Jl<as. GaAs/A 1 GaAs#fiS^#F« 
tt^^©GaAs#FJ13 3 a©««BT?jfcS1- SJf © 
Hff#, ««ATTfl!t*-r*jiOJiWICJt'<T»5lUP< 

««AT?©JfJf£4 Ot^XhD 
-AtfllHiUBTttlSa 0^>^XhD-A(OHJi 
So 

[0 0 4 2] 010(c) 3 E. Zn£± 

l2nl!GaAs*Y5'7 ,, S3 5©±B©<1 1 0>^F[bJ 

MRU. ^©JS*tpS!Al GaAs*9s/KJI4K:JB?C 
*a*Ttt*l/fcZntt«PS!«l«3 8*»l«-*. £ 
uT, H ©&&»« 3 8 \ZimB OflUIBfiomU» 6 

3 0 0 umg«»nfcffiB*>57£©m»ffllB©««A© 
*«*T©*3lC»ja"r*. &l:. 01 0(d) ©«fc5 
I:, ±ffiEBn?»*l/fcZntt*Pi!««3 8jO«3tfin 
S«©S©Xh5-1'^tt©U»/^3 9ta4«fc5K, S 

U IIC, Pi?7»; HJ03 4%ffi&8itt£-VXy : ?> 
9t*>. -tUT, C©«. U yS>3 9±CP«««3 
7, £«SBICnJMM3 6*^-T*t, H9fcjRL 

[0 0 4 3] *C» »fPC-3HTR9i-r*. JbJBL&J: 
■5 C, . GaAs/AlGaAs ^Sfi^f #F?£ft« 3 3 
©GaAs#FJf 3 3 a©JS*Ht«WB-p«WAtJti 
T*<»*3n. «l«cA©JIJ¥£4 Ot>nhn-A 
tLfcl$, MB|J6 0t>^HD-AtS5 o *f 
#FJP©*»«a/X> H*t7 7tt#FJl©»PR:tt# 
U MtA, I«BKiWGaAs'/AIGaA8* 
. Sft^#Ffi§ttlf 3 3 T©«tt»©/t> MF* y 
-tft^n, ffi«AT»Egl=l. 5 3 e V (Jfcg8 1 0 
nm) l:SD, ««B-C«Eg2=l. 49 eV (ft'g8 



(8) #M¥6-1 9 6 8 0 9 

3 0 nm) lea*. ■tUT. *«.a*aA3h*Bie* 
«, IPS, ZnttftP&fMS 8©55©««A©«&# 
00%, '««A©»tt»©/1>F*+y:7 
Eglfc*** I, &»&©*) ©55, ««A©rtf*ffi4 1 

fcifSfftT, *iS4 1 j:onfc*oa*n. -a. Mt 

B©««iB4 2tRS|36»-3Te»r<5*tt, «t$B©ffitt 
13 3 ©««B©A> H** •>7 p Eg2*^A©A> H 
*+y^Egl±D/h«V»fc«6. #ttA«?8 -(#BSfl 

fcTMMHM 2*-ce»UTRW^n, nr;««Brt 

*e»UTaiBil«T?**Zntl;«PS!«Ull3 8fcHA 

iw*3e©ii#. ips. *»tt*E»*ft*iire*«g 

&!:*£< TSJIttfT^S. -7j, Z 
n«*PI!fW3 8©fi«Brt©«»*p»4'r*3fe (IP 
5, ®«B ©«&»©/;?> F**y:/Eg2l:#jgLfc» 

ft©3© ©«, «r*ffi4 nciRj*^Te*r5t)©tt« 

«Brt-ettii«SSJt, ■SS«Art©ettl3 3SGJS-T 
£M«, gMtA©/t;v f** » ^Egi>««B©n> h 
20 ¥*y:/Eg2T**©T. it l|ii l &®^R l ^>l5t^t*§^t 
'f, «JiH4 2fcw«»oTfi»f *3Ctt, 

[0 0 4 4] fcT; £©*3fc**lMP;©SLDT 

a. Ka*NfTf"b>— !f»«*r, :/n-Fax^2h 

;m©3tt**^*£t*»T**. Hi:, ffiSSRi l* 
, e.©0ttiSn-53ttt. ±e©«fcSK»iB«llT**Zn 
tttt P S!«S« 3 8 © 5 A ©Sttd 3 3 flT»£-T 
5J!2:V>A , >H^^9 7'Egllc:Ml£;UfcMV^fi©7ti:, 
MtB©fiH£j|3 3rt^4t«*Wt>H*t'^E 
50 g2fc^Ufcfi^SS©3t*^t)$-pfc 1 b©ia»3. 
*©#-©m© (flrfe, F¥*y 7©) fi 

tte©«^jcjf<T, attHwroear 

i:as##i:j£v>;^i7 h^«©**»«i:i!j»T* 

[0 0 4 5] *JSW6. Hll«, r©5eM©S6©^ 
M«fcJ;«SLD©«ia**-r±H«5S:HT*D. hi: 
*JV>T, H9t|IJ-«F^M:R|-*fcl4fflS^-*»»*w 

b. 3 8 a«Znt£f[PS!ffl^T?fe5. 

[0 0 4 6] d©SLD©**Wa^«^tt±tem5© 

40 satf9©sLDt«*«fcBiUT*D, «»38«aAan 

TaBflHHta*Zn««Pffl**3 8a«», ffittl© 

fc««B©±*KaLawJ:5fcJi}j*SnTV»*. 
[0 0 4 7] .eoJ:5ft*SSittlOSLDTB. ^J£^ 
5©SLDICJt^TX^ hJMlSSTt-rsjt©^^^ h 

;nB*««^F*<a-&*t, ±fHm5©*jg0ijti^«i:. & 
fi«*Tr©eeB©A > I*** » ^Egi*t#ajg««-t? 
©A>H^Y9^Eg2«kD**^ito, #a«**r+ 
»a»«*g»t. ^©te*, S5tH*B$i:*^Tt>«§H: 
so w-ifBSfcflwr** cttas. 



-72- 



15 

[0 0 4 8] %mm. ±13315. ft6®ftttffl-?H45 

tt, iS£!£3 0 0~2 0 0 0*>>/7.hD-A;gg© 
InGaAsOMT«)iU ±12815, Sf§6©fHJ& 
ffl£IQfltoS^©^Hft©ffi£ffttlcS 102 88£ 
»J*UT. ±IBSf£5, »6«DSJS«©K«©#* (Big 
I&) ICJ;0 I nGaAs P£©*mT?S LD£Jg*£-r 

[0 0 4 9] £©«<&, S i 02 RT*Sn&«ttfcJ« 
I n G a A s ffi©ffi«(C^STS I n 

g a a s s&mizit^xm^m® K»j**n*ttt) 

IC, *©ft{8© I n©«£tfqft©B*fcj*fi-r* I nG 
aAsiSttJBKJt'CiKJa:*. Ctllt S 1 02 H±K 

?ij^Lfc iii&©j$&b (ft«^oim^) ©5*1 

n©&gffl (feSWiBfttf;*) ©**tGa©*niCJt 

[0 0 5 0] fct, E©J:3&*£li«©SLDT 
«, ±10315, ^6©*J6«©SLD|^«CS i 02 R 

[0 0 5 1] (Si. ±l2m5~m7©§IJS«ajt?f4, iSttl 
^*©te©Jl£*t8&®»ffif&:Bi£©AL Et- H-CJg 
^LxTfc«fc<, -©«-&(*, fimjB£lft©]R#t-ttft:JI 
J?fc»J*Sn«&», ?y:/T©»B:;fl«il>&<&»), IS 

[0 0 5 2] *&, iBMMTB, AlGaAs*« 
8&5V>ttI nGaAs PJR©*m£fflV>&'*i> #389! 
tt, G a A s SSIC^S^-r-SffiWA IGalnPl 
I n P«Rfc#^«^-r*tt©A 1 G a I n A s 

[0 0 5 3] 

[xn©ax] a±©<t5ic, r©sswicfcn«, *© 
«i*ifcjBffs*^»tfcv»JB©rtfis. w%v>^mm>% 

©rtfi**r«*jiiswB*fi»©AL Et- FTAft-re 

j«an. «nfc»(iM*tt©¥»#i'-irs#*::i:a*'r 

[0 0 5 4] JEfc, ^©«Klw±n«. SttBlClJ?^ 

r, w-ifK-A©s*^*©it**ai»isnfc** 

[0 0 5 5] JEK, £©»WCJ:fttf. **-f F«©* 

lC^UTDFB^-1fS:^-rS±5lCbA:©T, S 
ttJftt©g±ICJBj£3nS U— tftf-A© 

s*-^a^©«^*K±-r«>^i:**T€r, i/— y 



(9).. 9 6 8 0 9 

16 

f-y 7ft<Dym&ttm^-ft.v f b v— *f c t 

[0 0 5 6] 5»C< JL©5gWIC«tn«. fttf-f FH**S 

-■tzmmzj&&rtz>&r>\zhit<DT: \ft* 

*3t©»^**iWR«Ufc3teeP«ff*i»#U-1f*ff 

[0 0 5 7] Sfc, ^©SSWC&^Ttt, SLD©JStt 

10 «»t&*fi«*KdC»oT»«-r*J:5KL.fc©T. 
#Bfi««©/t> s> 7*fliB««©/t> F* * y 

[ia®©f8jm^iftW] 

[0 1 ] d ©38 9! irffl » «#tt^^jfcft&©JK?IH 
XK^*y-*-F»©»»»^©ftlftfe*iRiB-r*fc , 
g>©0-T&£. 

# [02] ±ss^ixtf^*->-^-F«f©xtf^->* 

[03] JI©389i©S?§l©£tefllCJ:S#$#k--!f© 

[04] £©»«©||3©|lltMK:J:«3eXH«ft¥« 
ft W— 9 ©KJfilSS^-rxeSJSgrSHT?*^. 
[0 5] 04fc*L&K>gl8T#£ttS#giB8gtt¥ 

!f©«BB*wrHffi«SCBBT*«.- 
[06] «*©3t«IWIW*«#U--!f ©««**■*•« 
B«S0T»*. 
30 [07] JI©38fi©Sl4©*i60il[;:<fcSDFBW~ !f© 

[0 8] ij£3)5©DFBU-if©*iiS^T»rH0Tab 

[09] r©^W©^5©^JSWIlCi.5SLD©ffl^2: 
wT»fB«ISCHRtf±B«iaHT**. 

[0i o] 0 9(c*ufcSLD©Sjixg^-ri8sij 

#rB0T&5. 
[011] ;r©589J©?66©*;&Wc,k5SLD©*i$ 
**T±B«SCHT* -5. 

[01 2] a*©*W#l^— Sf©«KtfeST»««HiH 

[013] 01 2I^Lfc^frU— ySrSififSSSlr 

S i 02 K#¥*ffSffi*Sr0T*2.. 
[01 4].ft*©SLD£aVr»rBgi5£BKtf±B85$ 
0T?*S. 
[«F^©lttM] 

1 , G a A s g£ 

2, 2a, 4, 4a AIGaAsJ'75'HI 
3a, 3b, 30a, 30b AlGaAsilii 
5, 5a GaAs^^i? hi 
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(10) 



1 9 6 8 0 9 



17 

9 S i 02 m 
I n Pgfc 

I nGaAsW HI 

InGaAs/I nGaAs P*IIf#FiStt 



18 



1 1 
1 2 
1 3 

m 

1 4 
15 a, 
1 6 
1 7 
1 8 

1 9 

2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 



I nP±*5y Fl 
15b InG.aAsP + ty^B 



ft&sss £ w~ if i *#srr 

S i 02 K 
G a A s Jtffi 
A 1 GaAs^7^/ HJB 
AlGaAsffittI 
A IGaAsW HJB 
GaAs3>^M 

mm* 



10 



101 niGaAsIS 

102 nS!A 1 GaAs??? HI 
G a A s /A 1 G a A s £M?#FS 

104 piAlGaAs?7^H@ 

105 nlGaAs+t^yi 
1 0 6 nfittS 
1 0 7 pfllttK 

108 znsttp mm mmm 
s 102 m 
mm 



2 7 

2 8 

3 1, 
3 2, 
3 3 
34, 
3 5, 
3 6, 
37, 
3 8, 

3 9 
40 

4 1 
4 2 
4 3 
1 0 9 
1 1 1, 

1 1 2 wm 
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13^nGaAs/InGaAsP 
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(11) 



4*H¥6-1 968.0 9 
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1 rGoAsftift 
2a,4a: AiGaAs? 5 vKJI 

5aGaAs3C/^f»-Ji 
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-24 
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38a:Znft&p^1fc«[ 



[08] 



[09] 



13] 




21:GcAsStfc 



(b) 



38 



gsssgssssssa h 39 



31:nSGaAsX J(R 
32:nSJAlGaAs^7vK* 
33:GaAs/AlGaAs^ lt*#p£ttJI 
34p«AtGaAs <7 7 •» Kit 
3&nS}GaAs*-ir'y"} 0 Ji 

37:pffl'}ftft 

33 

40:s«5?«L 
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(12) 



#M¥6-196 809 



(HI 0] 



[01 2] 



(a) 



(b) 



(c) 



(d) 





[01 4] 



(a) 



108 
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--104 
= -103 
--102 

— 101 
=L-106 




mtiiB) ¥fi£5^7J51 5H 

[*ie«^ss«] mmm 
MjE#*as6] 004 4 

[0 0 44] a^T, 



SLDT 



-76- 
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9 6 8 0 9 



*. 

[-T-8MIIE2] 

M3EAMU9I1A] 0 0 5 7 
MSA*] 

[0 0 5 7) St. C0B9!lC£t>T». SLDOfgft 

oT. g»tt£Elt*fcfiSrcS.' 7n-F 
H^©SLD*#4Jli*«ir*«3»*j5«* 

5. 



[5&ttiE3] 
[«|]E^*fffi|«] EJffi 
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2£AlGaAs?5<s>K'Jg 
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